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(57) Abstract: A noncontact position sensor comprising a first sta- 
tor (101) having two faces (101a, 101b) facing a magnet, a second 
stator (102) having a face (102a) facing the magnet on a line con- 
necting the former two faces, a Hall element (103) provided be- 
tween the first and second stators, and two magnets (104) and (105) 
which are freely movable along the line while facing the three faces 
and which are adjacent to each other along the line. By constituting 
this, a common basic structure as a sensor is achieved. If this sen- 
sor is used as a rotary sensor, the use angle can be arbitrarily set. if 
it is used as a linear sensor, the leakage flux does not increase even 
if the thicknesses of the magnets are increased. 
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10 U±fr*>, Sfc&S^&V^^O&fMix * ho-^§2 L£bT> 
(5 IS 

<D 2ooDqJfilM5CDft^Ma 1 , Ma2lt qTi!HK5fia<Z>fiRIIS£ G a 
1 i:bt> M a 1 =M a 2 = 2 L — G a 1 
(D ^27r-^Ol^Sa3=Mal = 2L-Gal 
15 © iUf-^0S^Sa3x3+Ga2x2 (Sal=Sa2 = Sa 
3) ^ 6 L - G a 1 

<D mrS&mit. Gal=Ga2=Ga3 
<Z)§H& D tL-D Z, £ £ & £ o 

HIl 5fcfcs g^=J hC-C S 5 U - 7S*8«^'>''> a > 

^1*^ — *©2o©&5#lS2l©S££Sb 1 , Sb2s i! 2 7^ 
— (DMftftfomo&Z * S b 3 2o©qJi&M52>:&££^n^ r 

25 3ocDJK5*TlPl2HOl«F^IS:Gb-2, G b 3 £TZ . bJ®jM5©7 h □ 
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01 6t:^-r«k-5t:. □j®j5£5©H£Mb 1 tUh 2 fcfcfc. Mb 1 = 
Mb2tt5E#&^ 0 Mb l=Mb2 = LTO s ^<, Mb 

5 l=Mb2 = L- (Gbl/2) tt£#8!j2*<Z>&l^£"Cfc S . (RK, 
Mb KLm 01 6©£5C fttt* ho-* 2L©i5fflT-flk&© 
iJr7'Jr^Iibt^o Mb l>LT-ttfE»:* bn-*fcl*tL 

El 1 7&PtF^Gb 2 , Gb 3 izHTS ^©t-^ao (a) &Gb 2 =G 
10 b3©il#t, Gbl=Gb2 
= Gb3©ttiE* J **&»-C»*. !iGb2<Gb3T% (c) 
Gb2>Gb3®l^t\ ftCC, »J-r U^-f #!HbLT^£o 

*-;w*^*«#PX*tt*fll K ft 2 X:r- *<D* -J75>^Ti:Gb 
2, Gb3©Kfe5A\ Ell lT-iBELfc©fcPtt©Sfc*^ T 
15 <Gb2 = Gb3ft3£Oi:SWo 

MUHCO^T** 12 1 2T-^bfc©^|5l^©Sfi^e>. Gbl=G 
b 2 = G b 3 H ?5l<D i:f tf'J-^'Jf-f #S < 

0 1 8li^27r-^Oft^ Sb3i:, nTi&flfcSO^S M b 1 
hD-nh©W^«fe5o ^1 8 (a) ®H»ttSb3=M 
20 blx2 = 2L-Gb lOHTC. ij-7Uf ^ttffftft^L^t 
a«**lT^*o U*U Sb3<Mblx2 = 2L-Gbl©«^t 
-^IB*T!^-r«tac:. 2L©W«IK:*^T. U-7'Jf^IftbT 
Sb3>Mblx2 = 2L-GblOi^ EI 1 8 (b) IC* 

25 «5»A5a©« S b 1 , Sb2, Sb3tt, inoi^n 
Sb l = Sb2 = Sb3/2tfl^lW^ LfctfoT. £ 
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1 S b 3x2 +Gb 2x2 Sbl<Sb3/ 

2-S\ Sb2<Sb3/2CD®^(t El 1 9 <D— mT «fc 
ot'J-T'Jr^ tflKbT 3 ,Sbl = Sb2>Sb3/2T^) Jll^ 

iUr-^1^^2 (2 L-Gb 1) +Gb 1x2^4 L 

10 (D 2ocDRli&a5©S^Mb 1 , Mb2l±, °J»JiK5^©Pf P^^: G b 
lhbT. Mb 1 =Mb 2 =L-Gb 1/2 
<D ^27r-^Oft^Sb3 = 2Mbl = 2L-Gb 1 
<§) m 1 Xy^ — ?(D&£ Sb3x2+Gb2x2 (Sbl = Sb2 = Sb 
3/2 ) ^ 4 L 

15 © mmcDmZ, Gbl=Gb2=Gb3 

1 — 9(D&£\±, mi(D U-rHz>-tfT'ii6 L-G 
alt\ [HI 5T*tt> 4Li:^D> El 7 5 0 %*< 

^^^J 2{£CDfSJth&oTt^3o cntc^VNT. HI 2 0 tm2 1 

3o ^0DlHC3^-r c to(3E17OU-T-b>-^T*(±^5* s 4 1 *{-fe ; ?) (b) 

&iz&m-fz>t. (a), (c) c^-r<fc-5c> 4o©ssmis]£§^B^^n 



WO 01/20250 



PCT/JPOO/05842 



19 

So 

cmcttu m 1 scon h&u -T-fev-u-c^ 122 1 c^-r 

ft^o £2^ (a), (c) d^fckoC. 

EI22teu i7 © U - 7-b >tCWJBt?) D-^ 'J t >tT*> H£?& 

Tr^Lfe*^ m-li^iC^tttt^So "T&fr"^ 7hn- ^£2 
10 0 (±0) aJSjM5OS^^M0 a 1 , M0a2, IK ^2Xf-^ 
©&5#ft2©ft££^n^ftS,0 a 1 , S0a2, S9a3, KHS© 
P^Pi£G0 a 1, G0 a 2 , G9a3J:lUTV^o ^tt, £ftfc<D 

15 L£#oT> g^iSjeCDSG^O-^'J-b^^©^^ 

® 2o©RllSS£5<E>ft£Me a 1 , M6a2lt qrtt»5M©WUffl£ 

G 0 a 1 

htT, M0al=M5a2 = 20-G0al 
© ^27f-^©I$S0a3=M0al=2 0-Geal 
20 ® *17f-^Oft$Sfla3x3+G0a2x2(Sdal = Saa 

2 = S 0 a 3) ^60-G0al 

(3) |®BII©«ti. G0al=G0a2=Gaa3 

<D Mi& tfffc 0 aL^> £ £ £ * ^ o 

v^„ rfcfe*. *hD-*£2S (±0) «5©I^M0b 1, 
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M0b2, mi, ^2^r-^oi^^s5b i , S0b2, mmors 

PB£G0bl, G0b2, G0b3t$lt^5o ^IT> -ii^Ofl 
Ctt.' El 1 5 CD-te >itizo^Ts 12 1 6 fr^Hl 1 9 -zmWLtzZ tft± 

G0bl 

hLT> M0Dbl=M0b2 = 2 0-G0bl 
10 © i2^r-^0l^Sob3 = 2M0bl = 2 0-G0bl 

© iUT-^©I^S0b3x2+G0b 2x2 (S5bl=S0b 
2=S0b 3/2) ^4 6 

<D RR!HI©«fcJu G0bl=G9b2=G0b3 
cd 5311 o d i: h & 3 0 
15 El 2 2 © a — ^ U-fe>-9"i:E12 3©d- * U -fe tt&T £ 

0 2 4 {±0 2 2 CD d — ^ U-feVitCD^miUS&cD^^^^i^BJ-r^El 
-CfeSo d©Blfc:^-r«fc5fc:EI2 2cdo-* u -fe >+j-ms&5#4^ic 
20 fc£ (b) (Dt^s F*I[e] (5 ££UH K)<D&n.lE\3&ti i Mf&£in2>o fl£5#£ 
Xl±;£fc:[HllKTi>^ (a), (c) tc^-r«fc-5i^ 4ocDS&SilI]S§# s ff^ 

dtitzSTU 0 2 3<DU>Ji>7 r&D — * UHz>-9-T(±> 0 2 5(3^ 
t±oC ISA^^tfe^ (b) ©fctx loOl^BKLM^ 
25 tL5&l>o fl&StffiXttiSClEltK"*-**:. (a), (c) Ctf-T £-51- > 
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iz ±E*H* Cf&o-CMiiaE-C**^^*^ ±ib«i*o * fa { - ■**»« 

20 tt-Jr-^©*^-C^ Kf>tIUr-^ 
^ fl£ 5 # £b V > t *> — 5£ © i§ Pff t IS. 'it f 4 & o t - "£* * * o 
^-tCDM&ttfomcD&Z. «EOftS, K5IW©»WU &5*tft2 



WO 01/20250 PCT/JP00/05842 



22 



WO 01/20250 



PCT/JPOO/05842 



23 



1. 2 -DCDm&ttfaSl&^tZWi 1 ^ — * ^> ±l32o©?&S*r 

fgl. fg2*^-*h©£B^£-^C<£^ft^±8B*^ 
6. ±gBi3n#±SE2o©fi£5®mik&SE< CfcoTs 

25 ©ataxia fcasrs^iac-WKit&nT^aiiitwafc-rsa* 
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7 . »*S3IB«<lD*gl*SC#y*> a >-fe >-9-C43^T> ±§E£§ 1 . 

^SIILfc K f > tc±SBn — * * [HSb IS -i:^ 
8 . staug 3 tmcDimmiK* V > a > -fe > V t*5 V>T . ±I3£§ 1 s 

10 9. ±t2£§ Is & 2 Xt— *<D±m®,0£\M. : £.?2> X ± 

10. at*«2iatt©*««s:*s ? ^a>-fe>'9-t*v>T, 

15 ttfftClEEU 3S 1 — * <D5&5ttfa52c7)J|:££ S a 1 , S a 2 f§ 2 
— ^<£>&S*f!£>J22©:R;*£ S a 3^ 2oOl5©I^$Ma 1, M 
a 2, K5IHUD»IH*Ga 1, 3 ^©M5ttft3f!S£>P&fil£ G a 2 , G 
a3£U 15©^bD-^$2Li:Lfci^ 
Ma 1 =Ma 2 = 2L-Gal 
20 Gal=Ga2=Ga3 

Sal=Sa2=Sa3=Mal 

T-*<D i -D©aat5^iRia©PHfflcm 1 2^©5fc5*HRj$a& 

25 mCEI I, I l.^r-^ © 2 ^©15»Ir]2©S^ $ S b 1 , Sb 
2. f§2*er-*©f&5^ft52cDS££Sb 3. 2o©150^5M 
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bl, Mb 2. flfc5IH©l»raSGb K 3 ocDM5ttfa;M©ra£ G 
b2, Gb3i:U 15©^bD-^^2Li:Lit«^ (515 

Mb l=Mb2=L — Gb 1/2 

Gbl=Gb2=Gb3 
5 Sb 1 =Sb 2 = Sb 3/2 =Mb 1 

12. tt^lI3IBlg©^M^v^3 >-te>-*K:fc^T, m2* 

*MftCIESU SBl^^-^©2ocD»5WlRiaO' : t»it^*S0a 1, 
10 S0a2, ^2^T-^0l5M|plS©+'C^ ; &S5a3, 2oCDM5 
©^,|>£s£M0a 1, M0a2, g&:5F^©POT £ G 6 a K 3oc»5 
tt[pJS[S<£>IM£G0 a 2 , G0a3^U J&B©* b n £ 2 <9 h 

M0al=M0a2=2a-G0al 
15 Geal=G6a2=G0a3 

Saal=S0a2=Sea3=MSal 

13. |f*Jl3lB«©^^^i ; ^3>' b >^ l;: * , '' i: ^ 

20 »»CE«U IBi;*y-*©2o©*5ttfl2i©*'&fc*S0b 1 , 
S 0 b 2^ 2 ^t 1 — *CD85ttfa&© + 'toft * s 0 b 3 > 2 ^©^S© 

ffi&H©IHtlHI*G0b2, G0b3ilU i5©X hD-^2 0 Jib 

25 M0bl=M0b2=0-G5bl/2 
G0bl=G0b2=G^b3 
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S0bl=S0b2=S0b3/2=M0bl 
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